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Problem

e Glven:
— Protein modd

 Potential energy function (force field)
* Properties of constituent particles

e Godl:

— Predict native (lowest energy) conformation
e Energy minimization method

o Comparative modeling method
— Usetemplate (known structure) to predict target structure
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Proteins Model

e Backbone model
— Single chain of particles with residue attributes

* Properties of particles
— Hydrophobic, Hydrophilic, Neutral

— Diverse hydrophobic-hydrophobic interactions
[Veitshans, Klimov, and Thirumalai. Protein Folding Kinetics, 1996.]
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Homotopy Function

* Energy Functions;
— Template:
— Target:
e Homotopy Function:
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Homotopy Function

Different for individual energy terms

Template Target
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Homotopy Method

e Goa
— Equilibrium curve:
— Follow curve from to

|teration
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Experiments

e 9 Chanswith known structure
— 22 particles
e Methods

— Homotopy method
— Newton’s method with trust region (TR) [sfminbx]

e Measure of success
— Structural overlap function:

— Percentage of interparticle distances off by more
than 20% of the average bond length ( )

[Veitshans, Klimov, and Thirumalai. Protein Folding Kinetics, 1996.]
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Experiments
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Conclusions

 Homotopy method
— More successful than standard minimizers

 Homotopy functions

— Allows control of individual energy terms for
describing a path from a template conformation
to atarget conformation

— New functions needed to handle loop regions
e Future work
— Proteins (AMBER,CHARMM)
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Structural Overlap Function
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